Subject Index

a
o 26
acids

— causing column damage 215
— test mixture compounds 204
active compounds 31, 203
active groups 31

adjusted retention time 16
alcohols, test mixture compounds 203
aluminum clad columns 32
analyte 281

arylene-modified polysiloxane 37
autosamplers 129

auxiliary gas 140

average linear velocity 76

— measuring 76

— recommended 83

— setting of 195

b

B 19

backflash, injector 91
baseline problems 245

- ECD 162

— noisy 246
- NPD 156

— spikes 246
- TCD 169

bases

— causing column damage 215
— test mixture compounds 204
bending stress of polyimide fused silica

tubing 33
blank sample 281

bleed
- column 47

— column diameter relationship 62

— column film thickness relationship 71
— column length relationship 58

— mass spectra 267

319

measuring 48

— minimizing 50

profile 48

— test 195

bonded and cross-linked stationary
phases 39

breakage

— causes 210

— column 210

— column diameter relationship 65

— prevention 211

— recovery 212

— symptoms 211

broad or rounded peaks 250

broad solvent front 253

c

calibration curves 287

calibration 286

capacity

— column 28

— column diameter relationship 63
— column film thickness relationship 71
carrier gas

— column diameter relationship 63
— common problems 87

- flowrate 74

— flow rate in MS systems 181

— high speed GC 274

— linear velocity 74

— measuring 76

— purity 87

— selection 80

— setting 75

- verifying flow 189

carryover 258

causes of

- chemical damage 215

— column breakage 210
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— column contamination 218
— oxygen damage 213

— thermal damage 212
CE% 24

change in sensitivity

- ECD 161

— FID 149

- FPD 174

- MS 183

- NPD 155

- TCD 167

check out column 240
chemical damage

— acids 215

— bases 215

— causes 215

- column 215

- HCl 216

- NH,OH 216

— organic solvents 216

— prevention 217

— recovery 218

— symptoms 216

— water 216
chromatogram 6

cleaning

— injector liners 135

— injectors 134

coating efficiency 24

cold trapping

— on-column injection 118
— splitless injection 108
column

— aluminum clad 32

— breakage 210

— capacity 28

— checkout 240

— chemical damage 215
— contamination 218

— cutting 187

— ferrules 198

- guard 226

— high speed GC 273

— installation 186

— installation in the detector 189
— installation in the injector 188
— length 53

— marking 200

— measuring insertion distance 200
— oxygen damage 213

— placement in the GC oven 187
— rapid deterioration 259
— repair 232

— solvent rinsing 222

— storage 232

— temperature limits 46

— test mixture compounds 203

— testsample 196

— testing conditions 205

— thermal damage 212

— verifying proper installation 190
column bleed 47

— column diameter relationship 62
— column film thickness relationship 71
— column length relationship 58
— mass spectra 267

— measuring 48

— minimizing 50

— profile 48

— test 195

column conditioning 192

— after solvent rinsing a column 225
— connected to detector 192

— disconnected to detector 194

— temperatures 192

column contamination

— causes 218

— prevention 221

— recovery 221

— symptoms 220

column diameter 59

— bleed 62
— breakage 65
— capacity 63

— carrier gas volume relationship 63
— cost 65

— efficiency 59

— pressure 62

— resolution 59

— retention 62

— selecting 65

column exchange test 241
column film thickness 66
— bleed 71

— capacity 71

— efficiency 69

— inertness 71

— resolution 69

— retention 66

— selecting 71

column length 53

— bleed 58

— cost 58

— efficiency 53

— pressure 57

— resolution 53

— retention 57

— selecting 59
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column position
- ECD 158
- FID 146
- FPD 172
- MS 179
- NPD 152
— splitinjector 101
— splitless injector 109
- TCD 166
column testing 202
— bleed test 195
— test conditions 205
— test mixture compounds 203
test samples 196, 242
— when to test 209
common problems
— carrier gas 87
— direct injector 116
- ECD 161
- FID 149
- FPD 174
- MS 183
- NPD 155
— on-column injector 120
— splitinjector 102
— splitless injector 111
- TCD 167
condensation test 240
constant flow mode 122
constant pressure mode 122
constant velocity mode 122
contamination, column 218
see also column contamination
control sample 281
cost
— column diameter relationship 65
— column length relationship 58
cutting, fused silica capillary columns 187
cyanopropyl-dimethyl polysiloxane 36
cyanopropylphenyl-dimethyl polysiloxane
36

d

dead volume, detector 139
density 285

detector

- auxiliary gas 140

— dead volume 139
— high speed GC 276
— linear range 144

— makeup gas 140

— selectivity 143

— sensitivity 142

— temperature 141
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diameter, column 59

— bleed 62

— breakage 65

— capacity 63

— carrier gas volume relationship 63
— cost 65

— efficiency 59

— pressure 62

— resolution 59

— retention 62

— selecting 65

difficulty lighting flame, FID 149
dimethyl polysiloxane 36
diphenyl-dimethyl polysiloxane 36
dipole interaction 42

direct injector 112

— common problems 116

— liners 113

— septum purge 115
discrimination, injector 94
dispersion interaction 41
distribution constant 20
drifting baseline 245

e

ECD 157

— baseline problems 162

— change in sensitivity 161

— column position 158

— common problems 161

— gases 158

— linear range 160

— linear range problems 163

— maintenance 160

— negative peaks 163

— selectivity 159

— sensitivity 160

— temperature 159

effective height equivalent to a theoretical
plate 23

effective theoretical plates 23

efficiency 21

— column diameter relationship 59

— column film thickness relationship
69

— column length relationship 53

electron capture detector 157
see also ECD

equivalencies, stationary phase 45

excessive noise, MS 184

external standard 289
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f

FAMESs, test mixture compounds 204

ferrules, column 198

— graphite 198

— graphite/vespel 198

— sizes 199

FID 145

— change in sensitivity 149

— column position 146

— common problems 149

— difficulty lighting flame 149

— gases 146

— linear range 147

— maintenance 149

— selectivity 146

— sensitivity 147

— spikes 149

— temperature 146

- verifying flame ignition 147

film thickness, column 66

— bleed 71

— capacity 71

— efficiency 69

— inertness 71

— resolution 69

— retention 66

— selecting 71

fittings, tightening 199

flame frequently goes out, FPD 175

flame ionization detector 145
see also FID

flame photometric detector 170
see also FPD

flat top peaks 250

flow rate 79

— measuring 79

FPD 170

— change in sensitivity 174

— column position 172

— common problems 174

— flame frequently goes out 175

— gases 170

— linear range 172

— loss of linear range 175

— maintenance 173

— selectivity 172

— sensitivity 172

— temperature 172

— verifying flame ignition 173

fronting peaks 249

fused silica tubing 30

— bending stress 33

— minimum bending diameter 33

g

gas impurity traps 230
gas saver mode 125
gases, carrier 80
gases, detector

- ECD 158
- FID 146
- FPD 170
- NPD 152
- TCD 165

ghost peaks 258

glass wool, silylated 230
— in splitliners 100

— in splitless liners 109
grob test 207

guard column 226

— unions 228

h

H 22

Heg 23

H,., (theoretical) 26

HETP 22

HCI, column damage 216
height equivalent to a theoretical plate 22
— effective 23

helium 80

high background, MS 184

high speed GC 273

— carrier gas 274

— columns 273

— detectors 276

— example 277

— GCoven 276

— injectors 275

— samples 277

— summary 279

hydrocarbons, test mixture compounds 203
hydrogen 82

hydrogen bonding interaction 43

i

I 18

inertness, column film thickness
relationship 71

injection

— speed 128

— techniques 126

injector

— backflash 91

— direct 112

— discrimination 94

— high speed GC 277

— maintenance 134
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- on-column 117

— septa 131

— split 95

— splitless 102

— temperature 91

— traps 135

— vaporization 89
injector liners

— cleaning 135

— direct 113

— packed 230

— silylating 136

— split 109

— splitless 100
installing capillary columns 186
interaction, stationary phase 40
— dipole 42

— dispersion 41

— hydrogen bonding 43
- multiple 44

internal standard 291

J

jumper tube test 239
k

k 16

k16

K, 20

|

leak detection 201
leaks, MS 185
length, column 53
— bleed 58

— cost 58

— efficiency 53

- pressure 57

— resolution 53
— retention 57

— selecting 59
linear range, detector 144

- ECD 160
— FID 147
- FPD 172
- MS 179
— NPD 153
— TCD 166
liners

- cleaning 135

— direct injector 113
— packed 230

— silylating 136

— splitinjector 109
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— splitless injector 100
loss of linear range, FPD 175
loss of resolution 254

m

maintenance

- ECD 160

- FID 149

- FPD 173

— injector 134

- MS 182

- NPD 153

- TCD 167

makeup gas 140

mass spectra 177

— column bleed 267

mass spectrometer 175
see also MS

matrix 281

measuring, average linear velocity 76

column bleed 48

— column insertion distance 200

— flowrate 79

- signal-to-noise 142

minimum bending diameter of polyimide
fused silica tubing 33

molarity 284

MS 175

— carrier gas flow rates 181

— change in sensitivity 183

— column position 179

— common problems 183

— excessive noise 184

— high background 184

— leaks 185

— linear range 179

— maintenance 182

— selectivity 179

— sensitivity 179

— temperature 180

multi-component standards 304

multiple point calibration 286

n

N 22

n 22

Ny 23

negative peaks 252

— ECD 163

- TCD 170

NH,OH, column damage 216

nitrogen 80

nitrogen-phosphorus detector 149
see also NPD
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noisy baseline 246
non-retained compounds 77
NPD 149

— baseline problems 156
— change in sensitivity 155
— column position 152

— common problems 155
— gases 152

— linear range 153

— maintenance 154

— selectivity 153

— sensitivity 153

— temperature 153

o

on-column injector 117

- cold trapping 118

— common problems 120

— retention gap 119

— secondary cooling 118

— solvent effect 118

one component standards 299
optimal average linear velocity 76
optimal practical gas velocity 76
OPGV 76

organic solvents, column damage 216
own test mixture 208

oxygen damage

— causes 213

— prevention 213

— recovery 215

— symptoms 213

p

packed injector liners 230

parts per billon 283

parts per million 283

peak shape problems 246

peak size problems 256

peak symmetry 14

peak width

— base 14

— half height 14

percent (%) concentration 284

phase ratio 19

PLOT columns 38

polarity mismatch for splitless injection
111

polarity, stationary phase 39

polyethylene glycol 37

polyimide coating 32

polyimide sealing resin, procedure for
glass unions 228

polysiloxane 35

porous layer open tubular columns 38
ppb 283

ppm 283

preparing

— multi-component standards 304
— one component standards 299
pressure program mode 122
pressure

— carrier gas 75

— column diameter relationship 62
— column length relationship 57
prevention of

— chemical damage 217

— column breakage 211

— column contamination 221

— oxygen damage 213

— thermal damage 213
programmable injector 121

— constant flow mode 122

— constant pressure mode 122

— constant velocity mode 122

— gas saver mode 125

— pressure program mode 122

— pulse pressure mode 124

pulse pressure mode 124

purity, carrier gas 87

q
quantitation problems 260

quantitative GC 280

r

R 25

rapid column deterioration 259
recommended average linear velocities 83
recovery from

— chemical damage 218

— column breakage 212

— column contamination 221

— oxygen damage 215

— thermal damage 213

references 317

relative percent 296

repair of columns 232

resolution 25

— column diameter relationship 59

— column film thickness relationship 69
— column length relationship 53

— lossof 254

retention

— column diameter relationship 62

— column film thickness relationship 66
— column length relationship 57
retention changes 254
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retention factor 16
retention gap 227

— direct injector 116

— on-column injector 119
— splitless injector 109
— unions 228

retention index 18
retention time 16

— adjusted 16

s

sample

— blank 281

— control 281

— spike 281

secondary cooling 118
selection of

— carrier gas 80

— column diameter 65

— column film thickness 71
— column length 59

— column rinsing solvents 224
— purge activation time 105
— stationary phases 50
selectivity, detector 143

- ECD 159
- FID 146
- FPD 172
- MS 179
- NPD 153
— TCD 166

selectivity, stationary phase 40
sensitivity, detector 142

- ECD 160

- FID 147

- FPD 172

- MS 179

- NPD 153

- TCD 166
separation factor 26
septa 131

— bleed 131

— handling 133

— hardness 131

septum purge

— direct injector 115

— splitinjector 99

— splitless injector 109
serial dilution 311

short filament lifetime, TCD 170
signal-to-noise 142

silanol 31

silylating injector liners 136
single point calibration 286
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solvent effect 106

— on-column injector 118

— splitless injectors 106
solvent rinse kit 222

solvent rinsing columns 222

— conditioning the column 225
— selecting solvents 224
spike sample 281

spikes
— baseline 246
— FID 149

split injector 95

— column position 101

— common problems 102

— liners 100

— septum purge 99

— splitratio 96

split peaks 251

split ratio 96

— calculating 97

— lowest recommended 97

splitless injector 102

— cold trapping 108

— column position 109

— common problems 111

— liners 109

— purge activation time 105

— septum purge 109

— solvent effect 106

standard 281

— composition considerations 297

— external 289

— internal 291

— preparation of multi-component
standards 304

— preparation of one component
standards 299

standard addition, modified 295

static pressure test 241

stationary phase 34

— arylene-modified 37

— bonded and cross-linked 39

— equivalencies 45

— interactions 40

— polarity 39

— polyethylene glycol 37

— polysiloxane 35

— porous layer 38

— selection 50

— selectivity 40

stock solution 281

storage of columns 232

symptoms of

— chemical damage 216
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— column breakage 211

— column contamination 220
— oxygen damage 213

— thermal damage 212
syringe filling technique 126

t
t, 16

m

t 16

£o16

tailing peaks 247

TCD 164

— baseline problems 169
— change in sensitivity 167
— column position 166

— common problems 167
— gases 165

— linear range 166

— maintenance 167

- negative peaks 170

— selectivity 166

— sensitivity 166

— short filament lifetime 170
— temperature 166
temperature limits, column 46
temperature, detector 141
- ECD 159

- FID 146

- FPD 172

- MS 180

- NPD 153

TCD 166

temperature, injector 89
test mixture compounds

— acids 204

— alcohols 203

— bases 204

- FAMEs 204

— grob 207

— hydrocarbons 203

— other compounds 205
— own 208

test sample, column 196, 242
test

— Dbleed 195

— column exchange 241

— condensation 240

— jumper tube 239

— static pressure 241

theoretical plates 22

— effective 23

— precautions 23

thermal conductivity detector
see also TCD

thermal damage 212

— causes of 212

— prevention of 213

— recovery from 213

— symptoms of 212

TIC 177

tightening fittings 199

traps

— gas impurity 230

— injector 135

Trennzahl 27

trifluoropropyl-dimethyl polysiloxane

troubleshooting

— approaches 234

— checklist and pre-work 243
tests 239

- tools 238

TZ 27

u

Uopt 76
unions 228
UTE% 24

utilization of theoretical efficiency 24

v

van Deemter curves 75
van Deemter equation 75
verifying

— carrier gas flow 189

— FID flame ignition 147
— FPD flame ignition 173

w
w/v 282
w/w 282

wandering baseline 245
water, column damage 216
weight-to-volume 282
weight-to-weight 282

27.04.2007 13:41:01



